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DETAILED ACTION 

Applicant's amendment filed on June 23, 2006 is acknowledged and has been entered. 
Claims 2 has been amended. Claims 1 and 3-39 have been canceled. Claims 40-72 have been 
added. Claims 2 and 40-72 are pending. 

Claims 2 and 40-72 are discussed in this Office action. 

Applicant's arguments with respect to claim 2 have been considered but are moot in view 
of the new ground(s) of rejection necessitated by Applicant's amendment to the claims. 

1 . All of the remaining amendments and arguments have been thoroughly reviewed and 
considered but are not found persuasive for the reasons discussed below. Any rejection not 
reiterated in this action has been withdrawn as being obviated by the amendment of the claims. 
The text of those sections of Title 35, U.S. Code not included in this action can be found in a 
prior Office action. 

This action is made FINAL as necessitated by Applicant's amendment to the claims. 



PREVIOUS REJECTIONS 

The rejections of claims 1 and 3-39 are withdrawn in view of Applicant's cancellation of 
the claims. 
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Claim Rejections - 35 USC § 103 

1, Claims 2, 40-48, 50 and 67-70 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lindpainter et al. (NEJM, 1995, vol. 332, no. 1 1, p. 706-71 1) in view of Lin et al. (Clinical 
Biochemistry, 2001, vol 34, p. 661-666). Lindpainter teaches an evaluation of the association of 
angiotensin converting enzyme polymorphisms with the risk of ischemic heart disease 
(Abstract). 

With regard to claim 2 and 67, Lindpainter teaches a method of determining an 
angiotensin converting enzyme genotype in a sample comprising: 

a) amplifying DNA from the sample with a i) first pair of flanking primers that hybridize to 
nucleic acid sequences flanking an ACE gene sequence, and ii) a third primer that specifically 
binds to said ACE gene sequence and together with one of the flanking primers forms a second 
pair of primers (p. 707, 'determination of ACE genotype' heading, where a first primer pair was 
used to amplify the D or I alleles and a third and fourth insertion specific primer pair was used to 
re-amplify certain samples and where it is noted that the reaction yields a 335 bp amplicon only 
in the presence of an I allele and no product in samples heterozygous DD); and 

b) detecting a homozygous ACE genotype by the production of one or two amplification 
products and a heterozygous ACE genotype by the production of three amplification products (p. 
707, 'determination of ACE genotype' heading, where amplicon sizes of 319 bp for D allele, 597 
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bp for I allele and 335 bp are all resolved, where it is noted that the reaction yields a 335 bp 
amplicon only in the presence of an I allele and no product in samples heterozygous DD). 

With regard to claims 40 and 68, Linpainter teaches an embodiment of claims 2 and 67, 
wherein said amplification reaction is by polymerase chain reaction (p. 707, coL 2, 
'determination of ACE genotypes' heading, where D and I alleles were identified on the basis of 
polymerase chain reaction amplification). 

With regard to claims 41 and 69, Lindpainter teaches an embodiment of claims 2 and 67, 
wherein the sample is a human sample (p. 706, coL 2, 'study population* heading, where 1250 
patients with ischemic heart disease were identified fi^om the Physicians Health Study, and where 
these samples were submitted in EDTA-anticoagulated blood samples for storage at -80oC). 

With regard to claim 42, Lindpainter teaches an embodiment of claim 41, wherein the 
method distinguishes between genotypes selected fi-om the goup consisting of: 
insertion/insertion, insertion/deletion, deletion/deletion (Figure 1, where II, ID and DD 
genotypes are disclosed). 

With regard to claim 43, Lindpainter teaches an embodiment of claim 41, wherein the 
DNA is undegraded DNA (p. 706, col. 2, 'study population' heading, where 1250 patients with 
ischemic heart disease were identified fi-om the Physicians Health Study, and where these 
samples were submitted in EDTA-anticoagulated blood samples for storage at -80oC). 

With regard to 44, Lindpainter teaches an embodiment of claim 43, wherein the sample is 
a tissue sample (p. 706, col. 2, 'study population' heading, where 1250 patients with ischemic 
heart disease were identified from the Physicians Health Study, and where these samples were 
submitted in EDTA-anticoagulated blood samples for storage at -80oC), 
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With regard to claim 45 and 46, Lindpainter teaches an embodiment of claim 44, wherein 
the sample is selected from the group consisting of: blood (p. 706, col. 2, 'study population' 
heading, where 1250 patients with ischemic heart disease were identified from the Physicians 
Health Study, and where these samples were submitted in EDTA-anticoagulated blood samples 
for storage at -80oC). 

With regard to claim 47, Lindpainter teaches an embodiment of claim 41, wherein the 
ACE sequence resides on intron 16 of chromosome 17q23 (p. 706, col. 1, where the details of the 
ACE gene polymorphism are detailed). 

With regard to claim 48, Lindpainter teaches an embodiment of claim 41, wherein the 
ACE sequence is a 287 bp nonsense DNA domain (p. 706, col. 1, where the details of the ACE 
gene polymorphism are detailed). 

With regard to claims 50 and 70, Lindpainter teaches an embodiment of claims 41 and 
67, wherein the DNA sample is from a source selected from the group consisting of: a biological 
fluid (p. 706, col. 2, 'study population' heading, where 1250 patients with ischemic heart disease 
were identified from the Physicians Health Study, and where these samples were submitted in 
EDTA-anticoagulated blood samples for storage at -80oC). 

Regarding claim 2, Lindpainter does not teach that the amplification reaction is carried 
out with three separate primers in a single amphfication reaction. 

Lin teaches amplification using three primers simultaneously in a single amplification 
reaction. 

With regard to claim 2, Lin teaches a method of determining an angiotensin converting 
enzyme (ACE) genotype in a sample comprising: 
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amplifying DNA in a single amplification reaction from a sample (p. 662, col. 1, 
'genotyping of ACE gene VD allele by conventional PGR' and col. 2, 'genotyping of ACE gene 
I/D allele by real-time PCR and melting curve analysis' heading, where ACE 1-3 primers are 
included in a single amplification reaction). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to have incorporated the genotyping analysis of the ACE genotype, with 
three primers included in a PCR reaction simultaneously taught by Lin into the method of ACE 
genotyping with Lindpainter with a reasonable expectation for success. Both Lindpainter and 
Lin teach methods focused on the amplification of the 287 bp Alu insertion region within exon 
16 of the ACE gene and both teach the inclusion of an insertion specific primer. The 
multiplexed real-time PCR amplification technique taught by Lin "takes advantage of the SYBR 
Green I fluorescent dye for real-time detection of PCR product and, based on the length and 
nucleotide contents, for the melting curve analysis of PCR products" (p. 661, col. 2 to p. 662, 
col. 1). Furthermore, the technique taught by Lin "provides a rapid and sensitive way for 
detection of ACE gene I/D polymorphism in clinical specimens" and "the applicabihty of real- 
time PCR to a high-throughput 96-well format should further reduce the overall time spent per 
sample and should be suitable for large-scale screening or research" (p. 665, col. 2). One of 
ordinary skill in the art would have recognized the benefit provided by the real-time PCR 
application taught by Lin and would therefore have been motivated to apply the technique to the 
method taught by Lindpainter with a reasonable expectation for success. 
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2. Claims 2, 40-48, 50 and 67-70 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Teranishi et al. (Journal of Hypertension, 1999, vol. 17, p. 351-356) in view of Lin et al. 
(Clinical Biochemistry, 2001, vol. 34, p. 661-666). Teranishi discloses an investigation of the 
association between the insertion/deletion polymorphism in the angiotensin converting enzyme 
and the microvascular structure of patients with non-Diabetic renal disease (Abstract). 

With regard to claim 2 and 67, Teranishi teaches a method of determining an angiotensin 
converting enzyme genotype in a sample comprising: 

a) amplifying DNA from the sample with a i) first pair of flanking primers that hybridize to 
nucleic acid sequences flanking an ACE gene sequence, and ii) a third primer that specifically 
binds to said ACE gene sequence and together with one of the flanking primers forms a second 
pair of primers (p. 352, col. 1 * determination of angiotensin converting enzyme genotype' 
heading, where a first pair of primers results in a 190 bp fragment for the deletion, and a 490 bp 
fragment for the insertion, and a third insertion-specific primer resuUs in a 408 bp PCR product 
in the presence of at least one insertion allele); and 

b) b) detecting a homozygous ACE genotype by the production of one or two amplification 
products and a heterozygous ACE genotype by the production of three amplification products (p. 
352, col. 1 ^determination of angiotensin converting enzyme genotype' heading, where a first 
pair of primers results in a 190 bp fragment for the deletion, and a 490 bp fragment for the 
insertion, and a third insertion-specific primer results in a 408 bp PCR product in the presence of 
at least one insertion allele, yielding one or two products for a homozygous D or I alleles and 
three amplicons in the presence of a heterozygous sample). 
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With regard to claims 40 and 68, Teranishi teaches an embodiment of claims 2 and 67, 
wherein said amplification is by polymerase chain reaction (p. 352, cpl. 2, ^determination of 
angiotensiun converting enzyme genotype' heading, where the I/D, n and DD genotypes of the 
ACE gene were determined by PCR). 

With regard to claims 41 and 69, Teranishi teaches an embodiment of claims 2 and 67, 
wherein the sample is a human sample (p. 352, col. 1, 'subjects' heading, where 56 patients with 
nondiabetic renal disease were studied and p. 352, col. 1, ^determination of angiotensin 
converting enzyme genotype' heading, where genomic DNA was isolated from peripheral 
leukocytes in a whole-blood sample). 

With regard to claim 42, Teranishi teaches an embodiment of claim 3, wherein the 
method distinguishes between genotypes selected from the group consisting of: 
insertion/insertion, insertion/deletion, deletion/deletion (Table 1, where II, ID and DD genotypes 
are disclosed in classifying patients). 

With regard to claim 43, Teranishi teaches an embodiment of claim 3, wherein the DNA 
is undegraded DNA (p. 352, col. 1, 'subjects' heading, where 56 patients with nondiabetic renal 
disease were studied and p. 352, col. 1, 'determination of angiotensin converting enzyme 
genotype' heading, where genomic DNA was isolated from peripheral leukocytes in a whole- 
blood sample). 

With regard to 44, Teranishi teaches an embodiment of claim 5, wherein the sample is a 
tissue sample (p. 352, col. 1, 'subjects' heading, where 56 patients with nondiabetic renal disease 
were studied and p. 352, col. 1, 'determination of angiotensin converting enzyme genotype' 
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heading, where genomic DNA was isolated from peripheral leukocytes in a whole-blood 
sample). 

With regard to claim 45 and 46, Teranishi teaches an embodiment of claim 6, wherein the 
sample is selected from the group consisting of: blood (p. 352, col. 1, 'subjects' heading, where 
56 patients with nondiabetic renal disease were studied and p. 352, col. 1, 'determination of 
angiotensin converting enzyme genotype* heading, where genomic DNA was isolated from 
peripheral leukocytes in a whole-blood sample). 

With regard to claim 47, Teranishi teaches an embodiment of claim 3, wherein the ACE 
sequence resides on intron 16 of chromosome 17q23 (p. 351, col. 1, where the details of the ACE 
gene sequence and the polymorphism are disclosed). 

With regard to claim 48, Teranishi teaches an embodiment of claim 3, wherein the ACE 
sequence is a 287 bp nonsense DNA domain (p. 351, col. 1, where the details of the ACE gene 
sequence and the polymorphism are disclosed). 

With regard to claims 50 and 70, Teranishi teaches an embodiment of claims 2 and 67, 
wherein the DNA sample is from a source selected from the group consisting of: a biological 
fluid (p. 352, col. 1, 'subjects* heading, where 56 patients with nondiabetic renal disease were 
studied and p. 352, col. 1, 'determination of angiotensin converting enzyme genotype' heading, 
where genomic DNA was isolated from peripheral leukocytes in a whole-blood sample). 

Regarding claim 2, Teranishi does not teach that the amplification reaction is carried out 
with three separate primers in a single amplification reaction. 

Lin teaches amplification using three primers simultaneously in a single ampUfication 
reaction. 
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With regard to claim 2, Lin teaches a method of determining an angiotensin converting 
enzyme (ACE) genotype in a sample comprising: 

amplifying DNA in a single amplification reaction firom a sample (p. 662, col. 1, 
'genotyping of ACE gene I/D allele by conventional PCR* and col. 2, 'genotyping of ACE gene 
VD allele by real-time PCR and melting curve analysis* heading, where ACE 1-3 primers are 
included in a single amplification reaction). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to have incorporated the genotyping analysis of the ACE genotype, with 
three primers included in a PCR reaction simultaneously taught by Lin into the method of ACE 
genotyping with Teranishi with a reasonable expectation for success. Both Teranishi and Lin 
teach methods focused on the amplification of the 287 bp Alu insertion region within exon 16 of 
the ACE gene and both teach the inclusion of an insertion specific primer. The multiplexed real- 
time PCR ampUfication technique taught by Lin "takes advantage of the SYBR Green I 
fluorescent dye for real-time detection of PCR product and, based on the length and nucleotide 
contents, for the melting curve analysis of PCR products" (p. 661, col, 2 to p. 662, col. 1). 
Furthermore, the technique taught by Lin "provides a rapid and sensitive way for detection of 
ACE gene LD polymorphism in clinical specimens" and "the applicability of real-time PCR to a 
high-throughput 96-well format should fiirther reduce the overall time spent per sample and 
should be suitable for large-scale screening or research" (p. 665, col. 2). One of ordinary skill in 
the art would have recognized the benefit provided by the multiplexed real-time PCR application 
taught by Lin and would therefore have been motivated to apply the technique to the method 
taught by Teranishi with a reasonable expectation for success. 
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3. Claims 49 and 51-61 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lindpainter et al. (NEJM, 1995, vol. 332, no. 1 1, p. 706-71 1) in view of Lin et al. (Clinical 
Biochemistry, 2001, vol. 34, p. 661-666) as applies to claims 2, 40-48, 50 and 67-70 above and 
further in view of Soubrier et al. (US Patent 5,736,323; April 1998) and Buck et al. 
(Biotechniques (1999) 27(3):528-536). Lindpainter teaches an evaluation of the association of 
angiotensin converting enzyme polymorphisms with the risk of ischemic heart disease 
(Abstract). 

Lindpainter in view of Lin teaches all of the limitations of claims 2, 40-48, 50 and 67-70 
as recited in the 103 rejection stated above. 

With regard to claim 51 and 52, Lindpainter teaches an embodiment of claim 41 and 49, 
wherein the nucleic acid products consist of a first nucleic acid fragment of approximately 123 
base pairs, a second nucleic acid fragment of approximately 157 base pairs, and a third nucleic 
acid fragment of approximately 410 base pairs (p. 707, 'determination of ACE genotype' 
heading, where amplicon sizes of 319 bp for D allele, 597 bp for I allele and 335 bp are all 
resolved and where 319 is approximately 123 bp, 335 is approximately 157 bp and 597 is 
approximately 410 bp). 

With regard to claim 53, Lindpainter teaches an embodiment of claim 52, wherein: 
a) when the first nucleic acid fragment is not present and the second and third nucleic acid 
fragments are present, the genotype is I/D (p. 707, 'determination of ACE genotype' heading, 
where ampUcon sizes of 319 bp for D allele, 597 bp for I allele and the third amplicon of 335 bp 
is present in the presence of an I allele and no product for a DD genotype); and 
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b) when the first nucleic acid fragment is present and the second and the third nucleic acid 
fragments are not present, the genotype is D/D (p. 707, 'determination of ACE genotype' 
heading, where amplicon sizes of 319 bp for D allele, 597 bp for I allele and the third amplicon 
of 335 bp is present in the presence of an I allele and no product for a DD genotype). 

With regard to claim 55, Lindpainter teaches an embodiment of claim 54, wherein the 
amplification is by polymerase chain reaction (p. 707, col, 2, 'determination of ACE genotypes' 
heading, where D and I alleles were identified on the basis of polymerase chain reaction 
amplification). 

With regard to claim 56, Lindpainter teaches an embodiment of claim 55, wherein the 
method distinguishes between genotypes, selected from the group consisting of: 
insertion/insertion, insertion/deltion, deletion/deletion (Figure 1, where II, ID and DD genotypes 
are disclosed). 

With regard to claim 57, Lindpainter teaches an embodiment of claim 55, wherein the 
ACE sequence resides on intron 16 of chromosome 17q23 (p. 706, col. 1, where the details of the 
ACE gene polymorphism are detailed). 

With regard to claim 58, Lindpainter teaches an embodiment of claim 55, wherein the 
ACE sequence is a 287 base pair nonsense DNA domain (p. 706, col. 1, where the details of the 
ACE gene polymorphism are detailed). 

With regard to claim 59, Lindpainter teaches an embodiment of claim 55, wherein the 
DNA sample is from a source selected from the group consisting of: a biological fluid (p. 706, 
col. 2, 'study population' heading, where 1250 patients with ischemic heart disease were 



Application/Control Number: 10/714,508 Page 13 

Art Unit: 1637 

identified from the Physicians HeaUh Study, and where these samples were submitted in EDTA- 
anticoagulated blood samples for storage at -80oC). 

With regard to claim 60, Lindpainter teaches an embodiment of claim 55, wherein the 
nucleic acid products consist of a first nucleic acid fragment of 123 base pairs, a second nucleic 
acid fragment of 1 57 base pairs and a third nucleic acid fragment of 410 base pairs (p. 707, 
'determination of ACE genotype' heading, where ampUcon sizes of 319 bp for D allele, 597 bp 
for I allele and 335 bp are all resolved and where 319 is approximately 123 bp, 335 is 
approximately 157 bp and 597 is approximately 410 bp). 

With regard to claim 61, Lindpainter teaches an embodiment of claim 60, wherein: 

a) when the first nucleic acid fragment is not present and the second and third nucleic acid 
fragments are present, the genotype is I/D (p. 707, * determination of ACE genotype' heading, 
where amplicon sizes of 3 19 bp for D allele, 597 bp for I allele and the third amplicon of 335 bp 
is present in the presence of an I allele and no product for a DD genotype); and 

b) when the first nucleic acid fragment is present and the second and the third nucleic acid 
fragments are not present, the genotype is D/D (p. 707, 'determination of ACE genotype' 
heading, where amplicon sizes of 319 bp for D allele, 597 bp for I allele and the third ampUcon 
of 335 bp is present in the presence of an I allele and no product for a DD genotype). 

Lindpainter does not teach the limitation of claims 49 and 54, c) wherein the first pair of 
flanking primers have the nucleic acid sequences SEQ ID NO: 1, SEQ ID N0:2 and the third 
primer has the nucleic acid sequence of SEQ ID N0:3. 
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Soubrier teaches the full-length sequence of intron 16 of the angiotensin converting 
enzyme and teaches the optimal location for primers for the amplification of the insertion region 
(Abstract, Figures 2A-B, col. 2, lines 9-50). 

With regard to claim 49 and 54, Soubrier teaches an embodiment of claim 41 and 49, 
wherein the first pair of flanking primers have the nucleic acid sequence 5'- 
CCATCCTTTCTCCCATTTCTCT-3' (SEQ ID N0:1) and 5'-GGATGGTCTCGATCTCCTGA- 
3' (SEQ ID N0:2) and the third primer has the nucleic acid sequence 5'- 
CCTTAGCTCACCTCTGCTTGTAA-3' (SEQ ID N0:3) (see attached search report, where 
there is an exact match between nt 1416-1437 of SEQ ID 3 of Soubrier, which matches the 22 nt 
ofSEQIDNO:l). 

Regarding claims 51-52 and 60, while Lindpainter does not disclose the specific 

amplicon sizes recited within the claim, it would have been obvious to one of ordinary skill in 

the art that if the primer locations were changed the amplicon size would change accordingly. 

Thus, an ordinary practitioner would have recognized that the results optimizable variables of 

time, product amount and sequence length could be adjusted to maximize the desired results. As 

noted in In re Alter, 105 USPQ 233 at 235, 

More particularly, where the general conditions 
of a claim are disclosed in the prior art, it is 
not inventive to discover the optimum or workable 
ranges by routine experimentation. 

Routine optimization is not considered inventive and no evidence has been presented that the 

selection of specific times for amplification was other than routine, that the products resulting 

fi-om the optimization have any unexpected properties, or that the results should be considered 

unexpected in any way as compared to the closest prior art. 



Application/Control Number: 10/714,508 Page 15 

Art Unit: 1637 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to adjust and optimize the location of the primers taught by Lindpainter, 
including those disclosed within the instant application and disclosed generally by Soubrier. 

In the recent court decision In Re Deuel 34 USPQ 2d 1210 (Fed. Cir. 1995), the Court of 
Appeals for the Federal Circuit determined that the existence of a general method of identifying 
a specific DNA does not make the specific DNA obvious. Regarding structural or functional 
homologs, however, the Court stated, 

"Normally, a prima facie case of obviousness is based upon structural similiarity, i.e., an 
established structural relationship between a prior art compound and the claimed compound. 
Structural relationships may provide the requisite motivation or suggestion to modify known 
compounds to obtain new compounds. For example, a prior art compound may suggest its 
homologs because homologs often have similar properties and therefore chemists of ordinary 
skill would ordinarily contemplate making them to try to obtain compounds with improved 
properties (see page 9, paragraph 4 of attached ref)." 

Since the claimed primers simply represent structural homologs, which are derived from 

sequences suggested by the prior art as useful for primers and probes for the detection of 

angiotensin converting enzyme sequences, and concerning which a biochemist of ordinary skill 

would have attempted to obtain alternate compounds with improved properties, the claimed 

primers and probes are prima facie obvious over the cited references in the absence of secondary 

considerations. 

Buck expressly provides evidence of the equivalence of primers. Specifically, Buck 
invited primer submissions from a number of labs (39) (page 532, column 3), with 69 different 
primers being submitted (see page 530, column 1). Buck also tested 95 primers spaced at 3 
nucleotide intervals along the entire sequence at issue, thereby testing more than 1/3 of all 
possible 18-mer primers on the 300 base pair sequence (see page 530, column 1). When Buck 
tested each of the primers selected by the methods of the different labs. Buck foxmd that EVERY 
SINGLE PRIMER worked (see page 533, column 1). Only one primer ever failed, No. 8, and 
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that primer functioned when repeated. Further, EVERY SINGLE CONTROL PRIMER 
functioned as well (see page 533, column 1). Buck expressly states "The results of the empirical 
sequencing analysis were surprising in that nearly all of the primers yielded data of extremely 
high quality (page 535, column 2)." Therefore, Buck provides direct evidence that all primers 
would be expected to function, and in particular, all primers selected according to the ordinary 
criteria, however different, used by 39 different laboratories. It is particularly striking that all 95 
control primers fiinctioned, which represent 1/3 of all possible primers in the target region. This 
clearly shows that every primer would have a reasonable expectation of success. 

Furthermore, beyond the equivalence of primers taught by Buck and the obviousness of 
varying the locations within a given sequence, both Lindpainter and Soubrier give specific 
guidance with regards to the location of specific primer sequences and these are in line with the 
location of the primers disclosed in the instant application. For example, Lindpainter notes that 
they "used an optimized primer pair to amplify the D and I alleles" (p. 707, col. 2, 'determination 
of ace genotype' heading). Soubrier teaches that "the invention relates more particularly to pairs 
of distinct fragments selected from those previously mentioned, which can be used to design 
primers which can be used in sequence amplification procedures" (col. 2, lines 26-31). 
Furthermore, Soubrier teaches that "as a result of using two primers located on either side of at 
least a part of the polymorphic region, it is possible to easily visualize the difference in size due 
to the presence of or absence of the insertion" (col. 4, lines 7-14). As Soubrier directly states a 
motivation to design primers within the sequence flanking the insertion in intron 16 of the ACE 
gene, it would have been obvious to combine the sequence disclosed by Soubrier with the 
additional step taught by Lindpainter of adding an additional primer(s) designed to hybridize 
directly within the insertion to arrive at the claimed invention with a reasonable expectation for 
success. 
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4. Claims 62-65 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lindpainter 
et al. (NEJM, 1995, vol 332, no. 1 1, p. 706-71 1) in view of Lin et al. (Clinical Biochemistry, 
2001, vol. 34, p. 661-666) as applies to claims 2, 40-48, 50 and 67-70 above and further in view 
of van Bockxmeer et al (Circulation, 1995, vol. 92, p. 2066-71). Lindpainter teaches an 
evaluation of the association of angiotensin converting enzyme polymorphisms with the risk of 
ischemic heart disease (Abstract). 

Lindpainter teaches all of the limitations of claims 2, 40-48, 50 and 67-70 as recited in 
the 103 rejection stated above. 

With regard to claim 62, Lindpainter teaches a method for identifying a patient with a 
heightened risk of suffering from a disease comprising: 

a) determining the angiotensin converting enzyme (ACE) genotype in a sample from the patient 
by ampUfying DNA from the sample with a first pair of flanking primers that hybridize to 
nucleic acid sequences flanking an ACE gene sequence, the presence of which indicates the 
presence of a first ACE gene variant, and the absence of which indicates the presence of a second 
gene variant, and ii) a third primer that specifically binds to said ACE gene sequence and 
together with one of the flanking primers forms a second pair of primers (p. 707, ^determination 
of ACE genotype' heading, where a first primer pair was used to amplify the D or I alleles and a 
third and fourth insertion specific primer pair was used to re-amplify certain samples); 

b) detecting a homozygous ACE genotype by the production of one or two amplification 
products and a heterozygous AcE genotype by the production of three amplification products (p. 
707, 'determination of ACE genotype' heading, where amplicon sizes of 3 19 bp for D allele, 597 
bp for I allele and 335 bp are all resolved). 
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With regard to claim 64, Lindpainter teaches an embodiment of claim 29, wherein the 
method distinguishes between genotypes selected from the group consisting of: 
insertion/insertion, insertion/deletion, deletion/deletion (Figure 1). 

With regard to claim 65, Lindpainter teaches an embodiment of claim 29, wherein the 
genotype is determined by detecting the presence or absence of each of three nucleic acid 
products of the amplification reaction (p. 707, 'determination of ACE genotype' heading, where 
amplicon sizes of 319 bp for D allele, 597 bp for I allele and 335 bp are all resolved). 

Lindpainter does not teach the limitation of claim 62, recited as c) correlating the ACE 
genotype of the patient with a treatment regimen designed to treat or prevent one or more 
diseases selected from the group consisting of: myocardial infarction, ischemic and idiopathic 
dilated cardiomyopathy, sudden death in hypertrophic cardiomyopathy, coronary 
artherosclerosis, and restenosis after percutaneous transluminal coronary angioplasty. 

With regard to claim 62, van Bockxmeer teaches a method which correlates the ACE 
genotype of the patient with a treatment regimen designed to treat or prevent one or more 
diseases selected from the group consisting of: myocardial infarction and restenosis after 
percutaneous transluminal coronary angioplasty (Table 1, where ACE genotype was correlated 
between angioplasty patients and control subjects. Table 2, where patient groups are 
characterized in groups as either with or without restenosis. Table 3, where ACE genotypes were 
correlated with angioplasty patients with and without restenosis, Table 4, where ACE and ApoE 
genotypes were correlated with angioplasty patients with and without restenosis and Table 5, 
where changes in lesions were compared between patients with different ACE genotypes). 
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With regard to claim 63, van Bockxmeer teaches an embodiment of claim 29, wherein the 
treatment regimen is designed to treat myocardial infarction or coronary artherosclerosis (p. 3, 
'subjects and protocol* heading, where the study was restricted to patients having elective 
percutaneous transluminal balloon coronary angioplasty (PTCA) of a previously untreated native 
coronary artery). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to apply the genotyping technique taught by Lindpainter to the genotype 
association analysis taught by van Bockxmeer with a reasonable expectation for success. Both 
Lindpainter and van Bockxmeer are focused on studying the genotype of the angiotensin 
converting enzyme (ACE) and with the determination of any association between ACE genotype 
and treatment or risk of myocardial infarction. As noted by van Bockxmeer, "the ACE gene was 
postulated to be a candidate gene affecting the important clinical problem of restenosis after 
percutaneous transluminal balloon coronary angioplasty (PCX A) (Abstract). Given the obvious 
link between the studies conducted by Lindpainter and van Bockxmeer, it would have been 
obvious to substitute the genotyping method taught by Lindpainter to the method taught by van 
Bockxmeer with a reasonable expectation for success. 

5. Claim 66 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lindpainter et al. 
(NEJM, 1995, vol. 332, no. 11, p. 706-71 1) in view of Lin et al. (Clinical Biochemistry, 2001, 
vol. 34, p. 661-666) as applies to claims 2, 40-48, 50 and 67-70 above and further in view of van 
Bockxmeer et al. (Circulation, 1995, vol. 92, p. 2066-71) and further in view of Soubrier et al. 
(US Patent 5,736,323; April 1998) and Buck et al. (Biotechniques (1999) 27(3):528-536). 
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Lindpainter teaches an evaluation of the association of angiotensin converting enzyme 
polymorphisms with the risk of ischemic heart disease (Abstract). 

Lindpainter teaches all of the limitations of claims 2, 40-48, 50 and 67-70 as recited in 
the 103 rejection stated above. Lindpainter does not teach the limitation of claim 66 wherein the 
first pair of flanking primers have the nucleic acid sequences SEQ ID NO: 1, SEQ ID N0:2 and 
the third primer has the nucleic acid sequence of SEQ ID N0:3. 

Soubrier teaches the full-length sequence of intron 16 of the angiotensin converting 
enzyme and teaches the optimal location for primers for the amplification of the insertion region 
(Abstract, Figures 2A-B, col 2, lines 9-50). 

With regard to claim 66, Soubrier teaches an embodiment of claim 63, wherein the pair 
of flanking primers have the nucleic acid sequences 5'-CCATCCTTTCTCCCATTTCTCT-3' 
(SEQ ID N0:1) and 5'-GGATGGTCTCGATCTCCTGA-3' (SEQ ID N0:2) and the third primer 
has the nucleic acid sequence 5'-CCTTAGCTCACCTCTGCTTGTAA-3' (SEQ ID N0:3) (see 
attached search report, where there is an exact match between nt 1416-1437 of SEQ ID 3 of 
Soubrier, which matches the 22 nt of SEQ ID N0:1). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to adjust and optimize the location of the primers taught by Lindpainter, 
including those disclosed within the instant application and disclosed generally by Soubrier. 

In the recent court decision In Re Deuel 34 USPQ 2d 1210 (Fed. Cir. 1995), the Court of 
Appeals for the Federal Circuit determined that the existence of a general method of identifying 
a specific DNA does not make the specific DNA obvious. Regarding structural or functional 
homologs, however, the Court stated. 
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^'Normally, a prima facie case of obviousness is based upon structural similiarity, i.e., an 
established structural relationship between a prior art compound and the claimed compound. 
Structural relationships may provide the requisite motivation or suggestion to modify known 
compounds to obtain new compounds. For example, a prior art compound may suggest its 
homologs because homologs often have similar properties and therefore chemists of ordinary 
skill would ordinarily contemplate making them to try to obtain compounds with improved 
properties (see page 9, paragraph 4 of attached ref)." 

Since the claimed primers simply represent structural homologs, which are derived from 

sequences suggested by the prior art as useful for primers and probes for the detection of 

angiotensin converting enzyme sequences, and conceming which a biochemist of ordinary skill 

would have attempted to obtain altemate compounds with improved properties, the claimed 

primers and probes are prima facie obvious over the cited references in the absence of secondary 

considerations. 

Buck expressly provides evidence of the equivalence of primers. Specifically, Buck 
invited primer submissions from a number of labs (39) (page 532, column 3), with 69 different 
primers being submitted (see page 530, column 1). Buck also tested 95 primers- spaced at 3 
nucleotide intervals along the entire sequence at issue, thereby testing more than 1/3 of all 
possible 18-mer primers on the 300 base pair sequence (see page 530, column 1). When Buck 
tested each of the primers selected by the methods of the different labs. Buck found that EVERY 
SINGLE PRIMER worked (see page 533, column 1). Only one primer ever failed. No. 8, and 
that primer functioned when repeated. Further, EVERY SINGLE CONTROL PRIMER 
functioned as well (see page 533, column 1). Buck expressly states "The results of the empirical 
sequencing analysis were surprising in that nearly all of the primers yielded data of extremely 
high quality (page 535, column 2)." Therefore, Buck provides direct evidence that all primers 
would be expected to function, and in particular, all primers selected according to the ordinary 
criteria, however different, used by 39 different laboratories. It is particularly striking that all 95 
control primers functioned, which represent 1/3 of all possible primers in the target region. This 
clearly shows that every primer would have a reasonable expectation of success. 
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Furthermore, beyond the equivalence of primers taught by Buck and the obviousness of 
varying the locations within a given sequence, both Lindpainter and Soubrier give specific 
guidance with regards to the location of specific primer sequences and these are in line with the 
location of the primers disclosed in the instant application. For example, Lindpainter notes that 
they "used an optimized primer pair to amplify the D and I alleles" (p. 707, col. 2, 'determination 
of ace genotype' heading). Soubrier teaches that "the invention relates more particularly to pairs 
of distinct fi^agments selected from those previously mentioned, which can be used to design 
primers which can be used in sequence amplification procedures" (col. 2, lines 26-31). 
Furthermore, Soubrier teaches that "as a result of using two primers located on either side of at 
least a part of the polymorphic region, it is possible to easily visualize the difference in size due 
to the presence of or absence of the insertion" (col. 4, lines 7-14). As Soubrier directly states a 
motivation to design primers within the sequence flanking the insertion in intron 16 of the ACE 
gene, it would have been obvious to combine the sequence disclosed by Soubrier with the 
additional step taught by Lindpainter of adding an additional primer(s) designed to hybridize 
directly within the insertion to arrive at the claimed invention with a reasonable expectation for 
success. 

6. Claims 71-72 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lindpainter 
et al. (NEJM, 1995, vol. 332, no. 1 1, p. 706-71 1) in view of Lin et al. (Clinical Biochemistry, 
2001, vol. 34, p. 661-666) as applies to claims 2, 40-48, 50 and 67-70. Lindpainter teaches an 
evaluation of the association of angiotensin converting enzyme polymorphisms with the risk of 
ischemic heart disease (Abstract). 

Lindpainter teaches all of the limitations of claims 2, 40-48, 50 and 67-70 as recited in 
the 103 rejection stated above. 
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With regard to claim 71 and 72, Lindpainter teaches an embodiment of claim 67, wherein 
the nucleic acid products consist of a first nucleic acid fragment of approximately 123 base pairs, 
a second nucleic acid firagment of approximately 157 base pairs, and a third nucleic acid 
firagment of approximately 410 base pairs (p. 707, 'determination of ACE genotype' heading, 
where amplicon sizes of 319 bp for D allele, 597 bp for I allele and 335 bp are all resolved and 
where 319 is approximately 123 bp, 335 is approximately 157 bp and 597 is approximately 410 

bp). 

Regarding claims 71-72, while Lindpainter does not disclose the specific ampUcon sizes 

recited within the claim, it would have been obvious to one of ordinary skill in the art that if the 

primer locations were changed the amplicon size would change accordingly. Thus, an ordinary 

practitioner would have recognized that the results optimizable variables of time, product amount 

and sequence length could be adjusted to maximize the desired results. As noted in In re Aller, 

105 USPQ 233 at 235, 

More particularly, where the general conditions 
of a claim are disclosed in the prior art, it is 
not inventive to discover the optimum or workable 
ranges by routine experimentation. 

Routine optimization is not considered inventive and no evidence has been presented that the 

selection of specific times for amplification was other than routine, that the products resulting 

from the optimization have any unexpected properties, or that the results should be considered 

unexpected in any way as compared to the closest prior art. 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 

invention was made to adjust and optimize the location of the primers taught by Lindpainter, 

including those disclosed within the instant application and disclosed generally by Soubrier in 
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order to achieve the optimal resolution of the genotypes of the insertion and/or deletion alleles of 
the ACE gene, including amplicon sizes which meet the limitation of the method as claimed. 

Response to Arguments 

7. Applicant's arguments with respect to the rejection of claims 1-39 have been considered 
but are moot in view of the new ground(s) of rejection. 

Relevant Prior Art 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Shanmugam et al. (PGR Methods and Applications, 1993, vol. 3, p. 120-121), 
Odawara et al. (Human Genetics, 1997, vol. 100, p. 163-166), Montgomery et al. (Circulation, 
1997, vol. 96, p. 741-747), Frishberg et al. (Kidney International, 1998, vol. 54, p. 1843-2849), 
Pedersen-Bjergaard et al. (US PgPub 2003/0158090; August 2003) and Osterop et al. 
(Hypertension, 1998, vol. 32, p. 825-830) each disclose a variety of methods of amplification of 
the ACE insertion/deletion polymorphism within intron 16 using a third insertion-specific 
primer. 

Conclusion 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a), 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS firom the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

No claims are allowed. 

Any inquiry conceming this commxmication or earlier communications from the 
examiner should be directed to Stephanie K. Mummert, Ph.D. whose telephone number is 571- 
272-8503. The examiner can normally be reached on M-F, 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for the 
organization where this appUcation or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
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